Neonatal exposure to therapeutic caffeine alters the ontogeny of adenosine A1 receptors in brain of rats.
Caffeine is a methylxanthine, commonly used in the premature neonate to treat apnea of prematurity. It is efficacious and appears to have few short-term side effects. An animal model, designed to mimic the developmental period in brain and level and duration of exposure in humans, was used to investigate possible long-term effects of early developmental exposure to caffeine on the ontogeny of the adenosine receptor to which caffeine binds. Specific binding at the adenosine A1 receptor, in five distinct regions of the brain was determined in rats, 14-90 days old, as a function of early postnatal exposure to caffeine, over days 2-6. In cortex, cerebellum and hippocampus but not in the brain stem or hypothalamus, there was an increase in specific binding, following neonatal exposure to caffeine, compared to specific binding in control animals. Kinetic analysis of binding to the A1 site in cortical tissue suggests that this increase was due to an increased maximum binding density (Bmax); binding affinity (Kd) did not change. Thus, limited exposure to caffeine, in the early neonatal period, may result in up-regulation of the adenosine A1 receptor that persists to young adulthood in the rat.